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-7A tt&ftg-M&gij , 6 ) yT'J-JVa- K-7A £M£g>R!&3!l > 7 ) * ;i/ 
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fij, rn^yX - ^^h'J - • t7' - ■ n>K>>>X (Rodd' s Chemistr 
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yrx^fet, ^ n y r - >fet i (i t 7 y - ;vfef i Lttt 

F.M.Harmer^iF, Heterocyclic Compounds— Cyan ine Dyes and Related Compound 
s, John&Wiley&Sons, New York, London, 1 9 6 4 ^fij HfEffctf) i> <D&mf 'h 

tl&o 

[0 0 2 6] 

vTx^fef, ^Dy7x>fe|^)-Kli, #H#iH&5,340,694-§M|!2 1 
W2 2HO (XI) , (XII) K^$*LTv>&*><7> (£/fLnl2, nl50ifc{il&;£ 
■^-r, <m±«>SE8c («FiL<fi0-4OSS»[) *flL^ 
[0 0 2 7] 

^f§0^O2^TOfb^W ? v7->fe^c7)B#, L<t±—tfb5; (3) CT 
[0 0 2 8] 
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(3) ZaiXtrZa2»±^^n5j| , t^:J16 JtO^S*tt*SR«r^ 

Jl^MT-ft (J^TC&fcv^) 3-2 5WtW-^i (0U^(i\ 2-3- 
^■f-^^ + ^'/U;!/, 2-3-if^t^rtV" , J^^ 2-3, 4-yif;^ + 

2 - 3 -y ^yi^oy^^yj ;k 2 - 3 -j.^-^^>v*^-9-v 

'J^K 2 - 3 - x;l/^xf ^^y't^r-tVU ;K 2 - 3 -x;l/^7"n tf;w<> 
y^Jr+hv" 1 ; ;k 2 -3 -^^;i/^-^-Ji^;i/^>y*^^-9-y'<; ;k 2-3-^h 
Jf-vxfM> , /t^ft , / l J^ 2 - 3 - XJl/ztyf ^^yt^t'/'J ;K 2 

- 3 p—T7 2 -3 a -i~7 

2 - 3 -X;i/*yo y? -±y Y **4)rV*) ;K 2-3-y;l/*y°n 

tf/l/- /? -^-y h **^V»J ;k 2-3 - (3-t7h^fyxf^) ^>y*t^ 
•^yjJK 2-3, S-y^fMyv'tHV'j/K 2-6-^nn-3-y 
f^yy't^rtV'J^, 2 - 5 -7*n^- 3 -^f ^yv't^tyj ;K 2 

- 3 -J.-fyi'- 5 -y h^ry^V'/t+tV'J^ 2-5-7x^^-3-^^ 
*-/n \£)V<y ^^t'/'J 2-5 - (4-7n^7x^^) -3-yww* 
7*fM> > /t^rtyj;V > 2-3-yyf^-5, 6-y7f t^^V't 
+ t-/'J^) > Ct3-2 5^)f7y-^ (00 xJ*. 2-3-^^f7 7'J 

2-3-xfjVf7 7*'J^ 2 - 3 -x;u*y°n t?^f7'/U >K 2-3- 
^;Kt7fW77*'JiK 2-3, 4-y^;l/f77''J;K 2-3, 4, 4- 
HJ^fi^7 , / l )JK 2-3-*W+yxW7V'JiK 2-3-y^yU 
^yyfT/'J^, 2-3-ifM> 1 /f7 , /'))K 2-3-7fM>7f 
ryj^K 2 - 3 - X 7°n k° > y'f 7 7*'J ;K 2 - 3 -y ^y'^l^ 
>7*f77''JiK 2-3-^f^-|3-t7hf7 1 /'J;K 2 - 3 - y >nfr y°n 
t^- y -t7hf7 > / , ^K 2-3- (l-t7Kyxf;l.) ^77^77 
V/K 2-3, 5-y^fM>v'f77 l J)K 2-6-;nn-3->fM 
7 7'f77*'JiK 2 — 6—3— K— 3 -xf M77f 77'j ;K 2-5-y*tf 

^-3-^f^yy*f7y*'j;K 2-3-^^;u-5-y K->^7 7f77 

>;>>K 2 - 5 - 7 x x - 3 - 7, 7°n 7 7'f 7 7* 'J ^, 2-5- (4 

-7D€7x^^) -3-7;V^7fM77'f77*'J)K 2-3-y^f^- 
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5, 6 -^Wt^'/'/fT'/'J ^ifrt^f hKZ>) »«C&3 - 2 5£K 
^v*-;i4£ (#!)x.(2\ 2-1, 3-yxf^^r/>J;K 2-1, 
fH^v*'J)K 2-l->f;M> , />f^r/ , J;K 2-1, 3, 4-HJ 
x-T)V4 < ^'/'J >K 2 - 1 , 3 - yxfM>vM ? >K 2 - 1 , 3 , 

5-pj^f^>yM<yy^K 2-6-^dd-i, 3-v**yw*>v 

^ ^VU >K 2 - 5 , 6 - v * n n - 1 , 3 - > «/>f 5 ^ V*'J ;K 

2 - 1 , 3 -V7.)V^-fu \£)V- 5 -->7/ - 6 -^on^>vM 5 ^V'J 
t^mfhfi^b) , CilO-3 0W^>Kl/->t (^Ox.{i\ 3, 
;i/>f > Kl/->) , Ctfc9-2 5<7)^y 'J >^ (F!)x.fi\ 2- 1 -y^;V*y 'J 

2-l-^f^6-^nn^y'j jK 2-1, 3 
-yxfj^yiJJK 2-l-^f;l/-6-^f^ft + y'J;V, 

, 4-l-^f^-7-^nn^yg jk 4-1, 4- 
l -y 6 -^-f-^^^ + y 'J ;K 4-1 -*/i/*:/n tf;i/^y >; jnflrtrfl* 
mfhfth) , C&3-2 5 2 - 3 -y 

•tU-f- V 'J ;i/ * if **^tf e> *i* ) . CtSc 5 ~ 2 5 <D M y v >^ (0J x_ ii\ 2 - fcf 

•j v ;i/ & if ^ ttt^mfhii., z h ma k ^ r v* > « , * * v 

^$c, >r * ^v; ^ ^ /v" [4, 5-^y*-*fv>] it> t^tyry- 
^$C, f 7y7 V- ff7 y - e «; < v > ^ * #s»f £ - 1 # -?> 

o 

[0 0 2 9] 

& (tit L< fiC^l ~2 0, 01*. If, y^-;K .x-^K n-^nf^ ^7 7° 
nt?;i/, n ;K n-^>*-;K ^^y';K 3 -^)l/*^n fcf;K 4-X^ 

L< (±C©:2 ~2 0, 0lx.tf, tf— >K 7'J;K 2 - 7*f-JK l, 3-r^v 
,x^;u) „ y^nrWS (fipi L < fiC!fc3 ~ 2 0, 0flx.tfv* n^>?-;u 



ttifE#2 004-3035067 



&m 2003-082732 ^-vl 20/ 

„ 2-^DD7x^K 4-^Kv7x-;K 3-^f^7i^;K l-t7 
f;u) , AfD|i (if 4 L< iiCtfcl ~2 0 " #!)x.fi\ tf 'J v;K "fx - >K 
7 'J ;k fry' 1 ; >K >f ^ ;K t: y v*'J ;k kf n v ->v, kf'* »; y'y, 
;w+';y) , T)\s*=.frHk (if 4 L < iiC!2 - 2 0, 0Hx.lf, xf-;K 2- 
7*n^;K l, 3-r?>M-;K 2-7x^ji/xf-^) , /m^^HC^- ( 
08x.«N F, CU Br, I) , 7^36 L<(iC10-2 0, M*-l£. 

y&, xfnl, tKn^y^i, *)Vii-fY^ fj i^f+y 
*y>*>^3£, 7->iH «HL<liCtl-2 0, ®lx_fi\ 7-tfJK ^>V* 
>OK t'Jfn^K tf/sn^;w) , r^=J^rv* (*f £ L < (±C& 1 ~ 2 (K 
#Jx.t^ ^ h^rv, y'h^rv, D^yj^ + y) , + (if 

4 L< f±C|£6~~2 6, Wx.tf, 7x;ty, 1 -t7 h+y) , T^^r^f * 
* (if 4 L< (iCifcl ~2 0, 00*.**, xf;uft) > 

^•36 («f£ L<(iCm6~2 0, $lx.«f, 7xxHt, 4-^nn7xx^f 
, 7^^;vx;v*x;Pi (ffiL<(iCgl~2 0, WAlf, y*>x;W* 

, T')-)V7s)V*~)Vm (if 4 L < JiC&6 - 2 0, 

(04 L< (iC8fcO-2 0, Wiff^;i'7 7 ; e^K N-^f^^7r*>f^ 
, N-7xXj^;i/77^^;u) , (if 4 L < (i Clfc 1 ~ 2 0 , 

1?!lx.i£\ rt/W**^ ;K N-y f )Vij)V^^y( ;K N, N-yVf^^iW^'f 
;K N-7xx;u^;U/s^^;v) , 7y^7^i (#f£ L < f± C$c 1 - 2 0 „ 

^Ixjarr-tf )vr^ y, ^>vM^7^y) , -r^y^ (if 4 t < (ict2 ~ 2 

0, *;u>f 5 y) , 7y;vt + y| (if 4 KliCtl -2 0, flilf 

r-fcf^^v, ^>v>f;w^^r-» , 7;vn^y*;i^fx;vs («f£L<»±C 
t2-20, n^y*Wx;K 7x;^y*W*x;p) , 

^f^7<7i (iff L< JiC&l - 2 0, 0lJx.l^;W^^f;y75 7, N-^f 
]H/ij]H//^>( )VT \ y „ N-7xx;i/*;w^-f;V7^7) „ J:^if4 
L<(i, r;w^;wag, 7'J-^S, "\f-ngt^ Any>nf, ->7;|, 
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[0 0 3 0] 
[0 0 3 l ] 

ZaiWZa 2 ^ J: ^J&2*l£ 5U^:(i6lOtIMflt It i *) £ L 
[0 0 3 2] 

RaiS.D s Ra 2 {i^-n'rti^5:H. TfcfUET. T^*;WX (Jfrt L < (±C& 1 ~~ 2 
0, 0flx.tf, n-7°nti;K >f y^ntf;K n-"7*?-;K n - 

-^^*/Dt?;K 2' — X;l/sf?^^v^, *^y^f^, 5— *^^4rv 
% T^^--^* L < (iCi§:2 - 2 0 , fllx.!*, kT-;K 7'Jil/ 

) , 7'J-^S («fiL<(±Cic6-2 0, ^Jilf, 7x^;k 2-?nn7x 

— >K 4-^K->7x-iK 3-^f;i^7x-;K i—f-y^-A/) > ^t- 
£ (if 2 L < (iCgfc 1-20, ®lx.t±\ tf ■f-o--^, -7 'J ;k f7v*'J 
;K >f 5 rv*u /k tf 7 v; ;k tf n >j y v, tf ^ y7, ^;^t'jy) -cab •) 
, niifiL<li7WS mt L< (iCIU ~ 6 <r>T)\<*)Vm tfcitXfr 
*T)V*)vm. (ftf £ L < (i 3 -x^^T'n 4 - * ^ * r^- ;K 3-^;w 

- 3 -7Ji/*yn kf;u, 2' v;i/) -c£>& 0 

[0 0 3 3] 

«m*<7)f!l(iZaiS.<y f Za2±<7>aJfe*<7)^!l^|WIC) . iMt Lt^i L < fiT;w 
ng|U£, 7'J-^t^rvi, 7y^7^i, H J*;i/*^ tK 
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[0 0 3 4] 

nal^O f na2{iO ifctt lt*D, *f 4 L < li*i:0T^-S o 
[0 0 3 51 

kalfiO -3 Og&fc^frU «t 0 £f£ L < ii k ah± 1 - 3 %m U £ <b 
Kgfi L < fikalfi 1 £fc*±2 £ft-fo 

kal7& ? 2m±OB#. H&OUfcQ. Ma^ilWI £-C £ o T <fc 
[0 0 3 61 

[0 0 3 7] 

$H^<7) 2 n y 7 - OI^f, *ff L<(±— «b£ (4) 

[0 0 3 8] 

[0 0 3 9] 

**-9-v-;M2u 4<rv*-^m, frv-^ >r > kv-^si-c**), $<b 

[0 0 4 0] 
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» t 

•i i „ 

JfttwBfttt«fcl^tf^**SJ5" , C*f), James IB. The Theory of- the Photographic 
Process, & 4 Kg. < 7 1 9 7 7^ il 9 8ICJ: *)5e^£*i& 0 

Za/^t LXfti L < f±, 2-tf9Vn>-5-3j->, If 9 V'J v >- 3 , 5-v 

> 2-^^t + t > / , Jy>-4-t>, 2 >- 5 -*y, 2 
***V-v°>) >- 2 , 4-v*y, ^fyD-r->, n-^y, ^^^-^-x 
, 3 - jc y- 3 ft7z y- 3 -sj-y- l , l-v^^r 

•>F, y K'J y- 2 -*y, >f y k>; y- 3 -*y, 2 - * * y >f > 

A, 5, 7-yt^V-6, 7-VHKnf77n [3,2-a ] tf>;^v>, 3, 
4-ytFo^y^yj>-4-t> 1 1, 3 - v * y - 4 , 6-v*y, 
A';nf7-;ug, 2 --f-^/^l/lf y-;vg|, ?v;y— 2, 4-v^-y, 

v;y-2-*y, try K[i,2-a]tf'; 1, 3-v*y, ^7/0 ci 

yjv>-3, 5-v*y, n-^y, ^y^y-l, f-Hrys. 
>-3-t>, ft7x>-3-t>-l, + 1, 3-^*3^ 

y-4, 6 -v^-y, /*;nf y-;i/^, 2 -■f-sf/'OHf y-^BI* ?v;y-2 
, 4-y*y-C*0, £*>KfiPSL<(±, tf7V*'Jy>-3, 5-v^>, >f y 
yy-l, 3-v^->> 1, 3 -v**"»f y-4, 6-yt>, M';Hf7-i^ 

, 2 y->i/Bfc-e*»K «fcfc#f£ L< iitf^yu y*y-3, 5-y* 

y, /*;nf y-;i/g^ 2 -f-jr^)V\£ y — /PSrc£>& 0 
[0 0 4 1 ] 

Za47&>f>fM£ft£H{±|E&£*i-C*>&'< , L^g}£^<7>WiZa3±<7)ffi 
[0 0 4 2] 

^>Hfy^, ^>'/7 9>i, tfVvySIL fc?n-;u3&, OK-A/S, -T^y 
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■i > 

[0 0 4 3] " " " 

2' 

[0 0 4 4] 

xngRgg, 7 , J-;i't^yi, 7->^7<yi, *^/"C*>f t: 
t LT «fc 0«ft L < ItTfr^frmX'&Zo 

Mas-toaultMW:&*?->&ifzlZT)l<*)l'm (flP Z L < liCifc 1 - 6 ) ft^f 
Ma 8 ~Man(iSv^c^LT^^^LT^m<, Mt-Sit LTfiFS L< 

[0 0 4 5] 

na3|i0 £fci± 1 -CfclK L < 14 0 
[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 
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^^o2*f Mk^^t v y - Vfef oi^, tlS L< (5) 

[0 0 4 91 

(5) za5®.^za 6 {i#^ 5 mztzii 6 mmz^tiz-f zm^&zmfr 

ZasJ&mafifrbfiZf&Zti&mt LTi W£ L < ti> 2 - tf 9 Vn > - 5 - * 
tf^V*Uv>-3, 5-> ? ^>. n-^->. 4>y>-i, 3-i>'*y, 
ft7x>-3-t>, ft7x^-3-t>-l, 1, 3- 

[0 0 5 0] 

Mai2~Mai 4 (±iEtt^^^>^-e^>^ -T Lv\, 

Mai2~Mai 4 (illv^z^LT^^^LT^^< > ftJ&-f&mt LX]frZL< 
[0 0 5 1 ] 
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[0 0 5 21 
[0 0 5 3] 

^M<7)<b^{±-^ (l) tcT^$^^-<h <>»i Lv> 0 
10 0 5 4] 

-1^ (1) tc£v>T, Rl , R2 , R3 % r4 te^tiJftil&XHZ, i^mW^ 

-2 0, Witlf, *-f-/K n-7°nt c ^, ^v^d^k n-7^-;K 

n-^>f-;K 3 -x^yn 4 -^;w*:7*f-;K 3-^^-^ 

- 3 -yWi/*-/n 2' *^^y^f^, 5-#>>w-K 

„ T^tr-Jl-m dfri L< (iC^2 ~2 0, 1?!lxJ£\ Vf-^/, T 
<;;i/) , y^DTmi («fi L < fiCffc3 - 2 0, 00 * n^>^-;K 

2-^dd7x-;k 4-^f + -/7i-;K 3 - ^ ^-^"7 i — ;K l-f7f 
;u) , ^-rnSSt^ (fti L < (iCtfc 1 - 2 0 , f'JyiK ^-;K 7 

■j;K f7VJ;K t^VJiK t'n'jyV, if^'jyV, 

Rl , R2 , R3 , R 4 t Ltff i L < li^f H^i ^:i±7;^^t*4 0 
Rl , R2 , R3 % r4 o^<^^<^ (lfil<ii2o) ^S^t:|S^Lt 
HlMLtU^ Rl tR3^L«!Mt^;HfiL< 

r'*4:^ftL(, 5M^Sr v c(i4M^-e*^»-<5:^cfc L < , 5* 

[0 0 5 5] 

-&5t (1) nioctO f m(i^tL'e-n®S:HO-4(O^^^L> «f 

iL<l4 1-4«$S[^to /:^L, n, ml^K 0 t & Z> Z t »i& v> 0 
n45J:U r m* f 2m±0«r^ *tmi@?>Rl , R 2 , R 3 *3«ty f R4 — "C & -f- 
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[0056] • 

Xl & X tfx2 f±&£U, T L < (±C&6 -20, L < li* 

')-^t + y|, 7y^7^S«L/:7'J-;Vi^L > Z <b izft Z L < 
li7;K;i-S, T^y^, kKn^y^i, 7^=rJp->^ T">;i'75yW 

•J-^7^i«Lf:7x^;H^if 0 ^OPf;*itk<7)g^^;j£ LtS 

, Afnfi (fff-t L < fiCiU - 2 0, ft t L< (2 3 -8lf, £*)ftZL< 
l±5Jf:ii6 ^JxJiT t: 'J v;K ^-;K "7 <j ;K f7 , /'J ;K ^ 

n y'A t?^ 'j yV, >j / , J: *) L < fif > K'J ;K * ;w*V'j ;w 

fi suf ET V — )\sM<D$$<Dffl <h |W| , SfcttHKbS (2) -eft£*L&^£^H- 0 
[0 0 5 7] 

(2) R5 liTKSRIS^* fcttflMft* (fcFSL^WiR 1 ~R4 t |W| 

R 6 fi7KSsJ£i\ r;i/^r;H6, t;i^~;w&, 7';-;i^ t^iiAfoii 

(ffJL<liCtl-6<^7;K;H) -cab&o 
[0 0 5 8] 

, tf7VU>5R, A'yy'fTV*-^ fTV-^f, f77'J 'OV* 

^V-^IR, f7y7V'-^ tf'Jy^-e*!), <t^*f^L< 
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(i y k U - > iR x rf>f>KI/-'/i, tf 9 v" x ) > SR. ^ > V V- T v ; - 

{iZai, Za2±cO«^*<7)^lli:lBl , WWh&t Lt J: *9 $f£ L < fi, 7 A'* ^36 
, T'J-;i^ ^xu^|^ ^nr^JET^ ^iKf^yjH, r;i/^ 

[0 0 5 9] 

Xl &«fc<7x2 tL^iL<!±7'J-^fcii-M (2) 

tm&LfzTv -^&tfzn-i^ (2) -emzti&^mzfr&o 

[0 0 6 01 

d d ^7K«|g^t4« <h f ± , tMSI iz & tt £ jKH * #t^i" & ^ £ 1 4. ^ 
[0 0 6 11 

*3&lK07K^*§£-8:&£ Lt(i, *f£L<»i, -C00H, -CONHRU, 
-SO3H, -S0 2 NHRl2, -p (O) (OH) OR 13, -OH, -SH, - 
NHR14, -NHCOR15, -NR1&C (O) NHR^O^f *i^T'^$^ 0 
Rll, Rl2|±*;K.^tt&;£K**JBK : 3\ T)V*frm (EPS L < nutans 
T-m (J^TCmtv^) l~2 0, -tf^K n-/nt')K >f 

V7°nt:^, n-7^;K n-^>^;K 3 — ^ y°u \£)V^ 4 — 

fftL<(iCt2-2 0, flUtf, tf-;K T'J;v) , 7'J-A^ (*if£L<(±C 
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,i i 

'.' 

' ,. 'J 

$C6 ~ 2 0, Mz-l£, 7x^jk 2-^OD7x;)K 4-^ F^y7x-;K 
3-^f^7x^]K 1 „ L < (iCi:l - 2 0, 

% tTnui/V, e^wy, ^e;v*vy) . -corI^s s o 2 Ri 9 £ie 
U RW-RWli^tiJftil&Z.KTkmm?, T)V*)V&, T)V*r~)vm, TV- 

[0 0 6 2] 

Rllfc LT0$ L< li^KSt/^ t;u*;HI, TV-;H£, -CORi8*-s 

Rlli: LTi L < llvfcSSJBC^ T;w*;v*. -S0 2 R 19 MiU ft 
Rl2h LT$ft L< (i*|fllli\ T^*/Hk TV -^36, -COR%-S 

o 2 r 19 «^^Lo ^op^r 1 ^ Ri9^ Ltii7;^^ii tiitr V - frmam 
&£ l < itfcmw^zm-to 

R^b Ltffi L< l±T;l/*JHfe, 7'J-;H^ito 

7'j-^itito 

[0 0 6 3] 

LT<fc L< ti, -COOH, -CONHRll, -S0 2 

NHR12, -NHCOR15, -NR16C (O) N H R 17(0 ^ffi^ti, *) , $ «b 

t < li-COOH, -CONHRll, _ s 0 2 N H R 12<D^i*tifrX~$> «9 
, f ^HK-COOH, -CONH 2 ^)^W^I)o 
[0 0 6 4] 
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7U^y * T £ 53^-1*1 ^ 2 iB JiLtW t , ft h T^i^ft £&Vm CT2 t1gT«31 
[0 0 6 5] 

X (James) I Tf • -tt'J - • t7 - f • 7t F^77>f • 7°n -fe^ 
J (The Theory of the Photographic Pro 
cess) t4!S, * 9 ^fcBJ&th 1 9 7 7^, ^8*. 12 18-222 
RZ/'h^mm rj#?£ifc (J-Aggregates) J 7-;v K • f^i^rO-f 
•y^ • ^y' 1 ) y v>?*f± (World Scientific Publishing Co. Pte. Ltd.) , 1 
9 9 6^fU) ^^:#i^»Y^HTi/^o 

[0 0 6 6] 

£&fcc>m7&<om&x~it* u>ffmz>g&mz&^x. g&fo<D-rtim&shz 

^It^-^^o^TJi, ^^^-7r/7n-l'?- (Chemical 
Physics Letters), f&6#. | 1 8 31 ( 1 9 7 0^) Kf£ 

itschrift fur Physikalische Ch em i e, | 

49^, ^324M> (i94i^)izwm%mm&&z>o 
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[0 0 6 7] < 

U>W^W*I)£n^ar, fctti* (He r r i ng 
bone) fcfc'^fcl'bft 

fclil* (Herringbone) ^S^Co^Tfi, f ^r-A'X • ( 
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£S>K, #f^5 -2 5 5 3 4 7f, #if 5- 2 1 3 8 6 1 -SHaflcO*^* 
[0 13 5] 

id >&2 ft*mm&®mm**mmi£&m&mi&M 

[0 13 6] 
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(18) izxmzuzo 



[0 13 7] 



[it 2 8] 



-figlC(18) 




'33 



(Dye-1) + 



B— R 



'35 



'36 



[0 13 8] 

(18) (Dye-1) +*±**R» 2 it^JRtff v^»o* >14<?>ft 

ffi Lv^Jt LTIi&aELfciiO R33, R34, R35, R 36 «i 

-fet (15) i:RI«-C**o 
[0 13 9] 

J^T^^-TI-IK 1-12, 1-13, I-14$?j&*^f bti& 0 
[0 14 0] 
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[ft 2 9] 



i-ii 




1-12 




>-CH=C-CH=( J( )] 

N+ N-^"^ 
I l 
C2H5 C 2 H 5 

C 4 H 9 -i-«P» 3 

CK^CH-Ch^CH-CH^ 
C 4 H 9 -i-(<^>) 



O 




1-13 



^(^I^^CH-CH=CH-CH=^^ 

N + (CH 3 ) 3 ( C4H9 ~ B "fO^) 3 ) 



O 

1 

CNH 2 



N + (CH 3 ) 3 



1-14 



(CH 3 ) 3 N(CH2) 3 



H C 

+ 3 ) N -o)~ cH=cH " cH= c7 =cH - cH = c H-<r^)-N / ' Ha . 

N(CHoU N ' > / V^/ Vuxki 

(0,H.-i-«P»J 



(CHaJaNJCHJa 



[0141] 

* fc, #HP8 6 2- 1 4 3 0 4 4f, 62-150242 ^«tl|B*0»>f 
[0 14 2] 

12) r - * >t4 2 yt^mm^ Jtan^^^ra^j 

[0 14 3] 
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^-vl 57/ 



(19) tzxmzti&o 

[0144] 
[ffc3 0] 

-8S3C(19) 

(Dye-2)" X 23 + 
[0 14 5] 

-ft* (19) (Dye-2) — mmm 2 it^mizft ^^r-t >t£<7> 

fb^T&'K *f£ Lv^J<h L-a±5fcifcLfc» X 2 3 + ti-ft* (12) 

<7)vTV*-^Ai£<7)#^*>g&53\ —ft* (13) OyT'J-^a-K-^Aii 
>SB35\ — ft* (14) <7)*;u*^Af£<7):*?-*>^&^L (v*i* 
ft&flPt Lv^J(i^tTtiiO) . #3:L<(i-ft* (13) 60vT«;-^3- 
K- * Aj£.<D-tjn->&fritzte— ft* (14) <a*;w*-* A ✓'SB 

[0 14 6] 

T - * >14 2 ft^-TOft^ * - * A &&#&£^H&*iJO£#:til £ LT {iflfl 
xJi\ &T^1-I-15~-I-32^ ? W bti&o 
[0 14 7] 
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Hk3i] 




[0 14 8] 

i3) &m 7 v - y mfa&m&mt&M 
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[0 14 9] 

*#Wfcl±, #K¥ l- 5 4 4 4 0f, 3-D y^l^ 1 0 9 8 5 1f, 3- 
n y/^^H 1 2 6 7 1 2-5§-££U f \"J\-i-}V • • -f * — • je. 

>X (J. Imag. Sc i. ) J , |30i, f 1 7 41 (1 9 8 6^) ffi«c 
<7)m.TU- |>^#V^.j y?X (Organometal 1 ics 
) J , ff!8#, 12 7 3 71 (1 9 8 9^) |Stt<7>i£T -7 Stiff*, 

i(#§BBS 6 1-15 119 7^fR^IE«$n^^^-lry tv^ij 

[0 15 0] 

14) 7)V^>ixXf^l«|J 
[0151] 

[0152] 

hn^>y>hyi/-f, 2, 5-y-hn^Vy;H«yU-h, N-h>7^ 
^g£-f ^ K> a-yTy^^y'Jf^hy^T^, p h 9 , 

l 0-yi h *isT y h?~k>- 2 -x;w-M>- ^ tL& 0 

[0 15 3] 
1 5) ^OltoM^^J 

[0 15 4] 

fjfEl) -14) m\-<nm&ffltfeM t Ltlt 4, 4' -77yK*^3>W 

ssur>ik&yg (CI 4 , CHI 3 , CBrCI 3 ) , 7x-;K V^+tV'n> 
, y?/-^r^^->A»#, ti¥3 - 2 0 9 4 7 7^«HaB«$*L*T 

[0 15 5] 
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a) 7v*;i/m^*?S14fk-e#sfi^^J ' 

b) ^^^>m^<o^^kT^^m#^^j 

[0 15 6] 

a ) 9 y*/H^*fittffc-C § SM^M^J t it, ^*Rl 2 ^iRJRtc «t «5 4. 

cfc 2 ji^m\it^(Dmmknfrh^^)v^-iimztzi$mi-&m ( 2 
iRik^uwTSr^-x.* t tut 2 ^mmt^m^m^^f^) znizt 

I) rh>mm&mi&M 
2) 

3) H^>f ^v*-^I^»J 

4 ) MjAD^f ;ug& h ij r v > ^££»RI&*lJ 

5) y77--)AMl^PI^I 

6 ) y'7'J-;V3- K— <y &&&m&mi&M 

7) x^^-^^jttmfi^^^j 

8) *vmzfcm&m%iM 

10) xfr*-*^mm*vmmit&m&m%i%\ 

II) # >14 2 *TiR«Mk^^r«* **»fl^fi£-H!*&#J 

12) r - * >t£ 2 jfr? gftJDWfc^W * - * a laif ^S^-^^J 

13) i!7l^->iMl^i 

[0 15 7] 

i ) y h >%n&mbM 

3) tf^>f ^ ^V-^fi^Mi&ffJ 
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4 ) h'jAn^f h ' j r v > g>R!l&#J 

6 ) y7'J-;i/3-K-^A ia^fi^^J ' 

7) ^^^-^Aia^m^r^^J 

id # 2 ^^a^m^Mte*! 
12) 2 jt*wmt&®*-'yAtM.nfc?frn&f%i&m 

3 ) if * >f s yv-^m^wa&sij 

6 ) y7'J-^3- K-^A ia^m^-^^J 

id # 2 ft^JKffc-kft^rai* ^ffa^m^iBifeffj 

12) T - * >14 2 jfrf-«UDtffc£^» * - •> A j&&#$£g'R!&Sij 
[0 15 8] 

[0 l 5 9] 

14) ^;^t>»xxf^i^9J 
[0 16 0] 

CUR I NG; S C I ENCE AND T E C H N 0 L O G Y) J [p. 23-7 
6, S. fcf- (S. PETER PAPPAS)ii, T • / 
D y- • v - ^ f ^ ^* • /^7~ 'J ^ - -> a > ( A TECHNOLOGY M 
ARRETING P U B L I C A T I O N)]&<7 T=r ^ > ? • 4 > * - 7. >r 
A. (Comments I norg. Chem. )J [B. $"J >$*/P K M. V - 7* 4" — # — #. 
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A . DD7(B. KLINGERT, M. RIEDIKER- and A. ROL 
OFF), |7i, No. 3, pi 0 9 - 1 3 8 (1 9 8 8 )] & tTKIEIRS *iTv>£ 

[0161] 

? is* )m&tij^*ym&*mm^ft&itx~£2>m&m$bm t it, imm 2 

[0 16 2] 

hu feo^co ^ Xit, J^IT^t^ v # t * -f - ^ >m^- £ EIB# izffimtx 

4 ) h 'j s\ n ^ f;Ht h 'J 7 v >^M^^J 

5 ) v T ^ A &&££>M&£iJ 

6 ) y7'J-;V3-K--)A i&&m&ffl1&M 

7) x;w*-->AJfi^S^HI*&#J 
13) ^*Tl/-^«^m^SI*&5W 

[0 16 3] 

6 ) y7')-^3-F-^A ta^m-^^J 
7) x;i/*^^Ala^S^-^^J 

[0 16 4] 

o 

[0 16 5] 

* y &W(om.&m\:&w tit, 2 ittmMt&m t m&m%;mizytzmM-r & z 
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[0 16 61 
[0 16 7] 
[0 16 8] 

, >fV7^ Ty"JV-K 2-xf^A^y;V T^Ul^-h 

> <fVT*->;l/ Ty";p-K ?) TWU- 

yxf^y) x.^;i, (^^) Ty"jP-K n-7h^yxf;v r * 'J 

•JU-M, ^F^fyyif (7"ntf) > > j 3 - ;l/ Ty-'jW-K 
n+y^ 'Jxf (yntf) U>W T 9 'J I/- K y< ^yf 

h^^^- (/nf) (^) Ty";i^-K ^h^y*°'Jxf ( 

■7 6 ntf) ?) 7^'Jl/-F, -xh^vvx.^- (^ntf) P> 

^>;x7-;l/ (y<?) T y";ix-K xh^yh'jxf (T'Df) 



tttlHf 2004-3035067 



#H 2 0 0 3 -0 8 2 7 3 2 ^- v : 64/ 

79 V U-h, -xh^v^'j^^ (-/rie) 7 
* »; V- h ^^7^3 + y7i^U>/'J 3 — $0 79V'V~hM, v 

^n^4rv;i/ (^?) 7^'Jl/-K t- h9fc Kn-7';;w r^'JP-h 
, 4Vtffr—fr (9 9) 7 9VV-Y, *J*/9U*09=.fr (9 9) 7 9VV- 
K Ws9us<y 9 -)i> (9 9) 79V1/-V. i? ^ 9 u^<y 9 V *--fr (9 
9) 79 V U-b, \£±-fr {9-9) 79V U-h%t*<DmW5$: (9 9) 79 V 
U-hm. N, N-y^f^7Uxf^ (9 9) 79 V K N, N-yx 
f-;VT 5 y 3-^-fr (9 9) 7 9 V V- K {9-9) 79V fr7 < K\ vT-fc h > 

(> 50 'J * Kft £*<7>r * >M *0 7 9VV-Y, 7 V fr (9 9) 
79V K ^'jvv^ 7^'JP-K^-<7)1iStt (y?) r* 

[0 16 9] 

^ISBitLt, 1, (y r^MV-K 

1, 4-^>yt-^y (^^) r^'jlz-h, 1, 6 

(y*0 79VU-Y, ^^^y^-fr^v (99) 79W-Y, try. 

(r* >; n + y^t^^f^^'J n — 7y^-h, fcf:*. U^'jn + y^. 
t^>f;^'')3-M 7y^-K x-\£9U)V\lYV y%tf£.\ , 6 
yt-^y (;* r^ U- h : B^ft^f^-^ 7KR-16 7, t Kn^- 
i/\£/*V yW^jr^yi-frFV ^-^V (9 9) 79 V U-h, ijy°uy9by 
Kn^rvtf^'ij fr? 1 ) 79 v u- h : B 

Wtii*t7 7KHXy'J-X^^7^;H (y*) r^'JP-K 
l/>^'j3-)l/y r^UV-h, yifl/y^'jn-il/y (> T ? 

»J K f'Jxf l/>^>j3-^y (^^) 79V\y~Y, t h 5xfl/>^ 
>;n-;i/v (y?) 7^'Jl/-h, ,fijxfl/>^'j3-;i/y 7^'Jl/ 
- K ;cfcf*u;ut: K'J U > 9' V n-fr*J (9 9) 79V V-Y : ft 

Hift3-;i/DA (M) -81 K xk: * n;m KU >^f±v^f- 1/ ^ ^ 'J 
n-^v 7^'Jy-h :fti!fft3-^DA (M) -8 5 1, -7°n 

fc?lx>^ij zt-)Vi/ (9 9) 7 9 V V- K yy'nt'l/yy'ijn-jl/y (> 
r^'JV-K Y V zfu^Vy 9*V ^i — fr V (9 9) 7 9VV-Y^ r-Y-r-fu 
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1^— h I Siliffn-^DA (M) -9 1 1 ^^7^+U>^'J 3-;H 

14 h >J ^fn-^DAVy r * y 1/- h : B^fLM^-v^ y KR- 

6 0 4 , i^-lx>^-^r-9-^ K^14 !> V ^fD-j^DA> h 'J 

- h : -n-- F7-SR-4 5 4, 7°nt°V>t^t^ K ^14 b ^fn-^n 

✓ Hj 7? U h : B^ft^MTP A - 3 1 0, xk?^n;VHK'j 
>fttb^fn-^7'n^>F'J 'J V— b : f ilfDA (M) 
-321 %t*<D b ^fn-^n;t>I /^>^xij^ 

>; v- k ^t7'J h-;vy *) 7^'j u — b : m 

IM7n^7 7^M- 2 3 3, y^y^xnn-^f r^'J 

V - b , y^xijx'J h-j^ytKD^y^>^ ( * * ) I/- 
7)KiVftt'/^>^n'J b-^U 7^'Jy-Fi: B ^ jt^M 
*t77KD- 3 1 0, 3 2 0, 3 3 0^^ *7'D77 F >^fty^>^i'J 

b-;v*°'; 77'JU-hi:BMIS*- 1 r7 7KDPCA-2 0 

, 3 0, 6 0, 1 2 0 & fO^ >^x'jx'J b - ;i/iy ( ^ 9 ) T ? U V - b „ ^ 
'J-tn-jVy O^) 7^'Jl/-h, xe^n;n; K'J >^tt7*'J-tn-;PF >j 
O*) T^>; P-b I fi*|*ft3-^DA (M) -3 14, F'j^'J-tD 
-^y 77'JU-b^i: , 0^'J-bD-;H 77'JI/-F, vv 

? n ^ > ? )V V 9) 7 9 V - b , F'jy7n^>^-;vy O ^ ) 7 ? 
'jV-b, y^n^y^y 7^'jV-b, ^ b + v-fk~>^ n^^v;u 

v 7 ^ 'J U - f : lil^if a-;V7*C AM- 2 0 0^ fOM^ {* 9) 

T >7 V- K b 'J * (7* 'J nJpyxf^) ^ y->r* b : II^7D 
-77^M-3 15, bU^ U^'Jn + yxf^) ^ v ->T^V-h, # 7° 

u=y t yyw&w 7* (t ?v u * is z-^- )v) j visrzu- iji"uy9Y 

(^^ijD + yxf^) ^7y7^1/-h^^^Vy7^l/- 
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[0170] ' 

K 'Jxf (~fu tf) l^^; rr-;^* 'j V- K * 

^ (7°ne) U>9**) (*9) T^MU-K x^yfijxf (-7° 

at?) T9VU-h, xF^y^'jxf (7°nt°) 

(*9) T9 'J I/- h ^^7^n^y7^1/>7'J 3 — 

h7hFo7'J^ft (*9) T9')U-Y. ^y^-^f* 

T^Vl^-K S>y?n^>* v'a^i^^-^ T-^iji^-j. 

[0 17 1] 

Mi Lt, 1, 3 --/n/-?> yt-^yft T^'JW- 
K 1, A -~f 9 (*9) T9')U-V, 1, 6-^^r-9">v 

t-^y'ft T^'Jt'-K ^t^>f^^'Jn-;kyf^ T 

9 l )U-h, (-f-*T9 ') U*cz/^*s<y^-)VW a-)V) 7y^-F, kf 

7, 9 9 'J is^j-sonvyi) Ty'^-K ilf?o)HiK 

P>7*'j3-^yft T^UP-K T^ifl/>7''j3-^yft 
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^ n K 'J > ^ ft y i f > ^* 'J 3 - ^ y f t 7^'J1/-K 7°ot: 

T^'jl^-K y^Dlil/y^'Jn-^yf t ( 

-r h ^7°n t? U>^»J r^'JU'-K * 0, j "/n k? u > **'J 

(^^) T^MP-K ^ k: ^ n ;m K 'J >'^ft"7°n 1^ > y ij rr - 

U 1/- K h'J^fn-;vynA>hVft Ty-'Jl^-K y'F'J^f 

ij^fn-ji/yDA-yvf t (y<?) T^'JWf, xfl/>tWK^tth 

ft h 'J ^ ^n-;i/^°n/N°> h >; {* 9) T?')U-h, -x. kf ^ n ;m K > 
fttf'J^fn-ji/yD/^h'Jft 7^'JP-f^^l^^fD- 

) 7^'Jl/-f, ^y^x'JX'J h-^f b7ft ( * * ) 7^Vl/-h, X x 
7 l J>M / ^^n , Jl«-;vm (^*) T^Dlx-K v^>*i'J 

n*y^> Ty-'Jlx-K 7^;i^ftv^>* -X-'J^'J I — 

sK';-^* t^'ji^-k ^yo^n^tty^v^xtjxn-H' 
7^'ji/-n^^>^xnn-;nft 

'J-tn-^h'jft 7^'Jl/-h, h 'J -fen-^v^-^- ^) r 

* 'J V- \ ta^(Df) -tn-;Hft -T^'Jlx-K vv^n^^*- 

T^'JP-K h V v ^ D^v^-jl'yf t Ty-'JV 
-K y^OA^yjVyft T * V V - h , ^ h * * n y ;V 

ft7^'JnJr->xf;i/) ^yy735U-F, h'J^ (ft^^'jo + yxf 
>W) >fyy7^1/-f, fj-Jxn?? Y >^ft h 'J* (ftT^jo^yxf^) 
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y ->ry h^t'o^ vvry ix- hif y) u - h * fa^tf 

[0 17 2] 

^nr^JGK^ Z^i-Zit&Vot Lt, y^lx>\ a-^fHfl/>, 4-> ( 
i) h ^ry^f l/>^t'(7)^f 7x-il/ (yy) 7^'JI/-b, 4-7 

(yy) ryvi^-K 4-n d fv*W-;i'7x-;i/ (yy) 
7^'JI/-h, 4-xF^y*^f-^7x-;l/ (y y) 7^'J1/-F, 4-7 
F^fy* ;U**— ^7x-^ (y ? ) T y V W - K 4-tert - 7^- ;U 7 ^ - 

(yy) 7^'J1/-F, ^>y^ (yy) 7y;V-K 7xMy (yy) 
7^'Jl/-b, 7xy^ytKn^y7'nif;v (yy) rygp-K 4-7x 

y^fyXfjV (yy) T^'jl^-h, 4-7x7^yy'xf (y 
9) T9 1 )U~h, 4 -7x7 +yf h 7Xfk>^'J rr-;i/ (yy) 7^'JV 
~K 4-7x/^ryAJrtxf 1/>^'J3-;V (yy) 7^'J V- EOf 

tt7xy^fyj[: , )>i (yy) t^'JP-F, EO^t£7y;i^ (yy) ryj 
^_ h> 4-t"7x^'j^ (yy) ryjlx-K ^m*' 1 ) Kn^vM 

ti*°u (yy) 7 7'Ji/-b^i!i, try 7^-;^^ (yy) ryg^-h 

, ji?- (7nfc?) U>t^rt^ K^tt^7x/-;VAy (yy) 7^'JU-h 
, t*X7x/-^Fy (yy) 7y;V-K (7°nkf) l/>t^rt>f KI 

14 try 7x7-^Fy (yy) ryjw-K t*x7x/-^sy (yy) ry 

-x-^- (7ntf) i/>**-9->f Kfgtttfx 7x7 -;VS v (yy) 7*y 
V l^- K -x.kfyn;l/fc K'J >35tt7^;i/»v (yy) 7^VU-h^Wf 
M&Z^-tZ> (9-9) T9 i) ]s- hit^-W), p-^no^fyy, p-7'n^T, 
f p -7on7x/^yxf;v (yy) ryi'-K p-rnt7x7* 
•>xf^ (yy) 7*yix-K F'J?DD7x7-^xf (7nkf) l/>t^y 
K« (yy) TyUl—K HJ7n^7x7-W (7nfcf) l/>t^ry 
KM£ (9 9) T9')U-V, 7- h?9 not*X7x7-^Axf (7°ntf) 
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» «> 

Kggfty T9VU-Y, f F^n^if77xy-^Axf ( 

^Sif (7°ntf) l/>^^rvK^14v 7$";i^-K xh^^n^tT 

^iCf O?) 7 9 Mt£-tK N-H"-;v*^/^v*-;u % 3-^ (^) 

?DD-2-tKn4>'7 , nk> 7$";u— K 3-7'n^-2-kK 

D + yyn^ 7y-'JP-K 2, 3->^OD7*n^ 7* y- 

•JU'-K 2, 3 -yrntrn tf;u 7 9 'J l^- h & ^Any>H^ 

[0 17 3] 

^xf Jl-f-^- 7^')l/-f, 4-^ h^ry*^^)l/7xZ)Pft 

4-xb^y*W-^7x-;i/ft ^) 7y*';i^-h 
, 4 -7 , h^y*^**-;U7xx;i/ft 9) T 9 *) V— K 4-tert- 
7*f^7x-;i/ft 7^'jl/-h, T9')V—\ 

, 4-7xy+yyxf l/>^;|/3-;i,ft 7^'Jl/-h, 4 - 7 jl y* 

^ryf b7Xf U>^'jn-;i-ft T^'Jlz-F, 4-7x^yA^ 

u-)V^^r (*9) T9Vl/-h, 4-H7xx'j juf t (* 9 
) T9')U-h, ttm# 'J HKD^f 00 x. , tKn^;>, u 

v>\ *f3-iK t?n^D-;ufOyf tabS^li'f Jf t T 9 V V 

-hit&Vs, lfX7xy-Myft 7y-'Jl^-K ^ (7"nif) lx 

>t^rt^f Kttt^7x7-^Ayf"t 7^'JV-K h"77x7- 

^Fvft 7*»;i^-K .x*- (7"nt°) vy Kftt^7x 

/-^Fyft T9>)U-b, lf77x/-^Syft 77'J 

^■JU-f, xt^n;vtK'J>tt7^;Viyft 79>)U-V%:£ 
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1 i 

(7 4 nk°) T^MP-K f" h 5 * o o tf 

^7x;-;i/Axf (7°nh°) l/>t^v K^ttvft (^*) T^'JU-f, 
•r h 7 7*n^^7x7-^Axf (7°nif) lx > y KSitev**-* 
T^'JP-K fh7?nnifX7x7-^Sxf- (7°n t') > * * v KfEte 

>t + yFlfr/f* 7^ V V- h &^<7)llSmJi<7)jf^fi£}#oyNn 

Tf) hit&M. 3- 
-n KD^r->7nt>ft (^?) T^'Jl'-K 3 - 7n€- 2 - 
HKn^y^nt'W T^'jV-K 2, 3 - y* n n -fu \£ n,?"* 

T^'JP-K 2, 3-y7n^7'n^ft T?'Ju-h& 

[0 17 4] 

xm&i-&ttmm^m%it&<®}i>mtfhti2>o ^wi^mf^ k. j. 

I v i n&£tfT. fi^tS, Elsevier, New York, 198 
4^tO, "General Thermodynamics andM 

echanistic Aspects ofRing — Opening Po 
lymerization" fgl W~H8 21, £±0^2* "Ring Op 
ening Polymerization via Carbon — Carb 
on Sigmabond C 1 e a v a g e" 18 3I-f 1 1 91, W. J 
. Bai 1 e yf)^J. Macromol. Sci. -Chem. , A2 It, 
£16 11 M-m 1 6 3 91, 1984^*3*^1. Ch otsXtfK. -D. 
AhnOJ. Polym. Sci., Polym. Lett. Ed. ^1 5i, 
i751I-f 7 5 31, 1 9 7 7 ^cfSftS *LT^& 0 MfeWt LT(i, t£- 
;i/y^ oynyO, $Jx.f£ 1 , 1 - v yT/ - 2 -If— /Uy* u~fu/*>, 1, 
1 — v 9 u u - 2 - \£—)V y 9 n /ua* y „ y jr.^-;i/— 2 - fcf — ^ y * n -7°n /\° 
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*&m 2 0 0 3 - 0 8 2 7 3 2 ^- S J \ 71/ 

y-1, l-y*;^^yl/-^ (EVCD) ,'xfjV-i T 7-tf ^-2-t: 
-^-l-y^nyn/\7*Wvl/-f CEAVC) , x.^-)V- \ -^<yv 
2 -tf-;u- 1 - y^nyn/O^myl/- h (EBVC) fcfc***^ 

ifhti&o zfrbi*&&&&\<*&wm&Lxm\<*?i>&^L. mm u?) r 

[0 17 5] 

#00 1 Ltli^f l/>^77 'J ;VT< h\ ^ -f- P > fcf* ^ 9 ? 'J ^7 ^ h\ 1 
, 6 -^^■9-^f L U>tf^T^ «;;i/T^ h\ 1, l/>t'X^^7 

>; )vr < h\ v > h 'j r s y h »; x 7 * >; ;vr < K\ * -> 'j p > if x r * 

, ^-f 7-fc h >7? >J;V7^ K^E**^»f«b*L* 0 
[0 17 6] 

*(Dm<OMt LT(±, #^BS4 8-4 1 7 0 8 -5§-&fftKfB«fc$ *i£ 1 

«JLh<7M yy7^-hMtn *° »; >r v v r * - h fb-^tK -^ch 2 =c( 

R)C0OCH 2 CH(R' )0H (^R, R' (i;fci?ti&W± 0 ) X7ji2tl2> 

^fc^^n-a ^-^vvtyit&m^mrhft&v 

[0 17 7] 

#WBS5 1-3719 S-^&IRKffittSflfc* !✓ * 'J V- Ym. 

#I3BB8 4 8 - 6 4 1 8 3 #2rBB 4 9 -4 3 1 9 1 #^>BS 52- 

3 0 4 9 O^ixtC-etL^tLfSm^tiTV^ J: ^,f'Jxxf^7^'J V- hM 

- h *mf2>ZttfX&2> 0 
[0 17 8] 

?f>^ B V o 1 . 20, N o 7 , 300-308 KKftSMfcte 

[0 17 9] 
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mm 2003-082732 ^- V : 72/ 

, ^7 TvV K7^7x- h" (jgjp°p% : 7 

4 hxxf^PM, ^^iMiHb^III (ft) i£) tfmfhti, i/:x^->7 
? 'J ^,-e&&igjp D p£ : 'J*^yVR-6 0 (BSfD^^T- (ft) $£) , m& 

0 (BSfPi^^T- (ft) U) m^m^fhfi^o 

[0 18 0] 

i§in D a% I 2 3 0 G (frWfb^Ilt (ft) $£) , jg n n p 

^:nkx7t^2 3g m^mt^xm (ft) «d &wb*L&o 

h'JT^'JU-hS, Il^f^It (ft) «£, iM^, TO- 7 n M- 
3 15, (ft) M, j§jp D p£, 7o_';n M-3 2 5, ifc 

, 2, 2' (4-7^ 1 jD^y.yXh^->7xx;|/) 7°n^> (fft^ft 

^ (ft) SL i8)p n p£, NKx^f^ A-BPE-4 ) , ff7^fD-JMr/f F 
77^'J1/-F (frWfb^ (ft)M, NKxxf^ A-TMMT) mm 

[0181] 

ifc, S-g- nlf^ -7 V * y T ? 'J V^mt LTTSR- 1 9 2 OB, TSR— 1 
9 3 8 (ifrA (ft) , SCR- 5 0 0 (B*£-j£=fA (ft) 1%) H 

[0 18 2] 

(Chemtech. Oct. )J [J. V. *U^o(J. V. Crivello), 16 2 41, ( 
1 9 8 0)], ff|BS6 2 - 1 4 9 7 8 4fM> B«ffM-[i2 6t, No 
. 5, 11 7 9- 1 8 7 Jt( 1 99 0 )] & ^KgEftS *iTi/>& «fc ? &fb£W ? ^f 

[0 18 3] 

St, £"-^-^*g|tf££5^^C^& < t 1 mm-f&1t&%!JX'& 
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HfcM 2003-082732 ^- V : 73/ 

[0 18 4] 

7 >3^£#-t >fi^14^ey v-co^^iji: Ltl±, /'J-tn- 

/l/HJ^'Jyv^x-fiK v^'J tn-^ij y*'J -> y>x-f;K ^>y.i. 
•jyj F-^^'J^'Jyy^x-fiK 1 , 4 - tfy ( 2 , 3 ~> 7° u tf* 

.x-fyK F 'J >f D-;l'7 , n;\ , >y7'j yy^x-f K h'J^fn-^^u 
/o^ey y; yj;*x-f/i', h 'J ^fn-^yn/o h> >; y>; yy;vx-t^ 
, l/'/Jl'y'/yT'JyyK-f^, 1, 6-^t>yt-^y^'Jyy>x 

— -r>K Xf P>yj 3-^y7iJ y y>X-f^, Xf l/'/^iJ ^ , 

•Jyy>x-f;K ^ V xf 1/ y ^* 'J n - ;[/ y y 'J -> y ji/x - f y°nt:lx> 
y->; xr-;uy/y*'j yy;i^--r;K y°u kfpy^'j u — y«; yy>x-f 
>K ^t^>'fi^il'3-il'y7 l Jyy^x-f;K ^^-^>f ji/^^n-^^E 
y v y;i/jc — -r^K 7xx^y'iJyy;Vi-f^, p-t-7f-^7xx;v^* 
>J ->v;Wjc-x;K 7y^|y'7''J yy^xxf^K vv*;i/a. 
XriK y7*n^7xX^ 7 'i;yy;vx-f;K y7n^^>f^7*'j3- 
;Vy7'Jyy^x-f;K 1,2,7,8-yx^yt;^, l,6-y7fo 
-;i//\--y n^dr-y-y yy*'J yy^x-f;K 4,4'-H"y(2, 3 
^ry7°n,f^y^-7;vtn^ 7 7"o tf;w) v-7i-;ui-x;v, tf— ;i/ y y n 

AJf-tyytJrt^f K> 3,4 -X^yy^DA^yiMfiV- 3', 4 ' -JCstf 

^fy vy OA^ty^jV.fipy ix- h , 3,4 -x.f^yy^ PA^y;Vt^y 

ey (3, 4-X#+yy^DA^y^) T ^_]^ ^ X ( 3> 4 -jr. 

y - 6 - ^ f ;v - y 7 n a y ;m 7yA-K 2, 2 - If y [4- 

(2, 3-x^y7'D^y) y^DA^y^] 7°n/ry, 2, 2 - If * [4 
- (2, S-x^yyn^y) yyOAJfy^] A^7;i/t 07*0/0, 
1,2,5,6 - yx^y- 4 , 7 -y ^7A;i/t Kn-f >f>, 2 -(3 , 4 -a. 
^yy7DA^y;|/)-3 , ) 4 '_ i ^^- > _ lf 3 5 _^ tf n 
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mm 2 0 0 3 -0 8 2 7 3 2 ^- V \ 74/ 

*? >), 4 5 ' - ' -^f^y^DA^y;Mf;i/- 4,5- 

lf*(3, 4 -x,f y y ^ D > * y b) x fcf*-(3, 4 

v v ? DA^ y ;i/^f;i/)7 >>v<- K y - 2 , 3 - x^y->^D^>f jvx 
-•rJK t-)^''Jyy^x-f;K T'Ji^'Jyy^x-f )K 2 -jx^;V^ 
^ry;^'Jyy>i-f^, U'/tW K, p 

h\ lfX7xy-^-A-yY'J yy*;l/i-f ;K f h7/n^ t*^7x/-;l/ 
-A-y7'J yy;l^-^;K kf ^ 7 x 7 - ;u - F - y 7* 'J yy)U-r^^' 

[0 18 5] 

ifc, HS-681 (Mftlf (*) S£) , S0M0S8100 (DMS-SOMOSttM) , SCR- 
8100v 'j-X (B^f£^A (^) ^) % SL-7540 (VanticofO SCR-701 (xV 
-^yy-tt$Sk B^^c^A (#0 ^i^i^x#Jry|,flHtiff 

[0 18 6] 
[0 18 7] 

— t — ~ff-)^3- — T)^^ ^--^VZ/ zf—)Vi/\£^)Vx.— 7-)V, jr.?-U>ff ] )^i 

-;l' ; 67lfx;vx-f 7°n tf lx>y**«; x7-;i/vtfx:;VJc-T-;V N 

W a-)V^y If — jI/.x-t^K ^*^>^^y~*M n— ;l/y*lf— /l^'; xr-;K 

, y-'i; -bn — ;u h 'J H"jx;i/jc — h i; jh^- p > y*~ <J n — If — ;i/jr.— 
, h >; p< ^n — ;i/x? y h if — F 'j7f-n-;u7'nA°y^7ifx 
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> h 'J fcr^;i/i--r;K v^V -fen — ;i/ ifji y;nfh— Ji/f h 
9 ifzi^jc-x^, T 'J ;nf- ;we.— -r;K 2,' 2-kfX (4 -i/^ u^^y 
-)]/) 7°n/Oy(f-^i-f^, 2, 2 -if J* (4 - — ;w) h 

>j y^nyn/N'y vif — -r;K 1 , 4 - v ^ n^^nj- > v ' * 9 9 —frV 
tf— -r;i/, 4 - bf— ^x- -r;wx^ 1/ y, y\>f Kn^y y y kf — — f 
>K 7x- ;l/kf-;i/i-f Jl/, tf^7x7-^Aylf-iVx-f^K f h77D 

jc j vjc^f- y vf — ;i/x- t^K p - 7D-t7x7^yXf l/>tf-;vx-f 

[0 18 8] 

[0 18 9] 

hM7;U7 r-7W7^ 'J Fx^tiVS^lttl^M^ 
-Y y ^— sPU "7- (^lx.(f*°V ^ * ? <J ■f-A'Stf*'; *9 9V j^xfjv 

, ^ -fyi/* ? ? <; lx- h £flfc<s>(,rf 9)T 9 } ) ^mr^^^^-^T-^fD^m^W) 

l&ftRt^i&#PsH >j * v * y , y StM y > 

S^&O^fi^&tmt^ ,000-1,000,000 W¥^fl*tt 
h * y ^ f JKf J ^ f P > 7 y 5 K) „ -fe;l/n -X^X t";w (fajx. 
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#11 2003-082732 ^- v I 76/ 

r: , 

T-b*-;i/ if— ;i/7*^-^-;uS.t>%-K'j if— , ^'J kf— 

*°'J tf-;nfn U il^&^-f > LT«^i-4Bft**S:^ 
it-RV^m^mt, *B#ft 3 , 4 5 8,3 1 1 ^S«SI#lt4 , 2 7 3,8 5 7 

ijnih'J^l^:) , tf-;u^>Hf;v^rrA (Mill 7^yi>/ 

(i\ SHO(CH2)nOH (s^nti, 2 - 1 0 WltT**^) O W > ^ 

, (2)fl/7^;^ ^y7^;vil^-b^-yyi, ( 3 ) r- 1/7 * Jl/^&cK-b/s: 

3fctnc(5)M^'J i )fP7^^ >r y-7^;u^s.o f -t/sv>^ 

c^HH. iJ^ifn h\Z.X. ^Journal of Polymer Science ! Polymer Chemistry Edi 
tion, 1 sm. 9- 1 81 (1 9 7 9) *|ig^$ *iTV>& «t *> ta ii ;wsy-;i^ 

[0 19 0] 
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#- 

• : i 

t- n 

00, ooor% ifzy vxmtt&Xtfsz^L 7 0Sl%t^SIi:^Ii 

[0191] 

f;i/tfx;i/x- -r ;k >f y y-f-;!/ if— ;i^x- 7- n — T'-f-^lf— t-;1/& 
t\ 7'Jt-f ^ y ? \£—)V^—7-)Vt Lt(±y^nA^y;nfx^x-f 
it^-C-OSI^^ Kn + ->ifx;vx-fiVt LTtifc: Kn^ry/f ;Hf-il/x 

^77f ffiftif— iafttf— i; ^ <h\ 77 ;w**>BI^— <h 

ntf;K 7^ l J^t^V7°nh°;i/ > T ? 'J * 

) 7^J^|A + yiK 7^J^|t?f)K 7 7 , J^|7') 

i))V%£<D 7^C18<7>T^;1^^7^3I, t KD^r 

<7) 7^ 'J )V&<DC 2frh C%<DM KD + yT^^r^f^i, £ «fc CKN 

, N-y7f^7^7xf;i/ 7^'J N, N-yxf^r^/x 
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1 i 

U 7 4 > , X 'J v v r ;Hfe^* tf- x ;i/ * ^ & pTfig-e* & 0 

1 i 

[0192] 

?i:^5o, ooo, mriT-ttM) tfmfbti&o z v>mz i> , * >xm 

[0 19 3] 

/*>f :0iL<iiO -90jf»%, «t £ L < f±45-75K»%, 

m^-ttfk^ : «f i L < (i 5 -60%, «fc 0«f * L < (±15-50SC«%, 
2^T-n«'fb^ I «f i L < (±0.01-10®*%, J: t)1frZ L< (±0. l-7fi% 
fi^PI^J : ftt L< (±0.01~10g»%, L<{i0.1-7fi% 
[0 19 4] 

^ 4 -^^;W-4H-1,2,4- h V 3 4, 4- 

, 4-tf^ (^;^7°h^f^) ^>-tf~>, p - h;i/^>7-:t-;w&t\ 
7fcH#iH&4 4 1 4 3 1 2^#^B3 6 4 - 1 3 1 4 4 -5H£*c<£>?-*-;Hg, # 
P?3¥ 2 - 2 9 1 5 6 1 ^r%tM<r> s J7s )V V 4 KSL ^SEMfr* 3 5 5 8 3 2 2 -^-^ 
#BBBS6 4 - 1 7 0 4 8-SHB*c<7>x*>«, tif 2 - 2 9 1 5 6 0-tfS«c^O 

#^m^^j^2,4,5- h >; 7x^;m ^ ^r^^-^m^nmm^ 
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. #If 2003-082732 ^-vl 79/ 

[0195] ' , 

T)V*fr&X.Tf7V -frm&Ztifz^J Kn^y >£^y yjT-n-^ t- 
r-f-^^-frr-;v, tfn**n-;l/, 2-t7h-;K 2, 6- v - t - 7*f-fr — p - 
7x;f7y>, &£tr? Vfr7--)l<% t^ttl&o Pazostf; 
<7)^U#^H4,168,982-^>t'H^^tL7t > fD7^7iii/:fi^ 

o 

m^mii^mm^^m't z>\t&® 1 o oii^wato. ooihs 

[0 19 6] 

v* y; u— h , MJxf l/>^'Jn-;i/t*^ (2-xf^A+t;x-i> 

71-F^ y'7f^7^ V- h^&mf bti&o 
[0 19 7] 

>^^<7)^r h y^*§«, M^-i^K SI/fiK -x.^i^> 

milt, V ^ D > , h;Vx>, * v ^ > & ^ J^fcTfcfl^vt^ f f 7 t K 

;i/y% xf;v-tDyjV7; 7*f ;i"fcnyji/7, v y -f-;Hr n y;uy*& £*<D-t u y 
^y^v#$ft, y ?y-;K i^y-;u, n-^n/v-^ 2 - 7*nyv -;k 
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n-f* y y'7-b 1^ >7;V3-;^ J r'^/';^-^Ul % 2, 2, 3, 

[0 19 8] 

[mmm] 

{± £ ti h (D MMM \Z mm Zti2>i><DX~it%\,* 0 
[0 19 9] 

mmm 1 ] 

2 CTiRf^tlOM 
[0 2 0 0] 
(1) D- 7 3<7)^ 
[0 2 0 1 ] 

*l§^<7) 2 Tfcx-MML-^D - 7 3 teMTFWfil&K <t 0 ^fiKi" & - t ^"C § * 

o 

[0 2 0 2] 
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#IS 2003-082732 



^-v: 81/ 



[it 3 2] 




D-73 CgH,, 



[0 2 0 3] 

4 Mia [1] 14. 3g (40mmol) £7R50ml U TkSJtft^ h 'J ? A 1. 6g (40m 

mol) SrJPx.r^atc-C30^«^Lfeo fttt-x^-C 3 EWffi U BiKv^y 
* A U [2] (7)^-^;U9.2g (JR^IOOX) fcfffco 

[0 2 0 4] 

y>f^7^y7^ni/^> [3] 3.97g (40mmol) £ T -b h - h 'J ;l/50mH3 
?§#U OriC^fcPL&^^yikll: 1 ; >6.75g (44mmol) ^iTL, 0*CK 
T10^Fllf#L/: o M^T^W^-* [2] 9. 2g<7>T-fc h - h >J 
TU 35°CtCT4B#P^WL7t:o 7kzRl00ml 16g OzK^b^ h 'J 

: ^dr-^>= i : i o-i : 3) t?W»L, 7^nK [4] <D*j)VAAg 
(JRSP39X) £f#fc„ 
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^-vl 82/ 



[0 2 0 5] * ,. 

is?u^y?y >0.126g (1.5mmol) ,'7JVrtK4 0.85g (3uimol) £JM?fc 

h V V h Jrv K28%^ ? 7 -^*#f£0.69g (3.6mmol ) Srflnx., £ ^ H 6 B# 

p^^sv^ l /: c ftmmih l 7^isb h h ^ ^> so l ^ ^ y - ^ tc xmtt l , D-73^ 

^tfe|g H B H 0.50g (W54% ) £f#fc 0 &&fftji(iNMR*^ h ;K MS*^* Ml/ 

[0 2 0 6] 

(2 ) D-8 4 <D&m 
[0 2 0 7] 

o 

[0 2 0 8] 
[ft3 3] 



D-8405£-J*0!l 
O 



H 3 CO v ^CHg 

CH-N 
H3CO N CH 3 




H 3 C V 



>~ CH 3 
N+ [6] 

(CH2) 3 S0 3 - 



"N 

(CH2) 3 S0 3 - 





N 

(CH2) 3 S0 3 



C5) 



D-84 




[0 2 0 9] 
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ll |S 

u^y 9 J >33.6g (0.4mol) . DBN2mh N,N->^fHK7^ Ky^ 
-?-;UT-fc?-;U400g£ 5 BWaSEL^o Mftt-b h > ^DAT^'iP Lt|g a H H ^ 
nglJU JtT-tr h >^m&L. [ 5 ]<7)*£ B B H 32.4g (43^42%) =H#£ 0 
[0 2 10] 

[5] 0.78g (4mmol) , 4$tta[6] 2.78g (8mmol) , 'J v >20ml ^S^#IS 
5CTWF^f^T4l^|H|jiaELfeo ^iPf»I^^^^JPx.T|g B B H ^ nglj U B^-^ 

*SJ|2.14g (JR^56%) ttntzo 

[0211] 

Ito^f&i^o— (l) -e^$*i* 2^Mj^ii:ov^i D- 

7 3, Tetrahedron. Lett., 42#, 6129 H, (2001^) ^KSE 

[0212] 

(3) D - 1 (D&fc 
[0213] 

[0 2 14] 
[ft 3 4] 



D-1(B^Jj!t0« 
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[0215] 

s<>V'**r-y-V-)l>[7] 52.25g (0.2mol) , Vn/^t^ h y f 8 ] 45. 75g ( 
0.375 mol) ^140 £ CtCT4B#F B ^n^»#L7t:o ^iP^T-b h > £jfjnx.TifNI£ n 
glJU 7-fe h >t«Lt 4»ffi[9] 70.42g (JjX^85%) *%tz 0 
[0 2 161 

4gtta[9] 66. 2g (0.2mol) . t^V/ntft>8h 'Jxf-^[ l 0] 200ml 
. kT';v>200mK |^80ml £ 120X2 KT 1 fttoim£Bft Lfco i$£Pf£, #16^ 

;w-c 3 El y 7- v a > m& Lfzo * 9 y - ;noomi izmte L T*f$ L <h CI % 

Bfsfll?- h V *<M.0g (50mmol) * 7 -^20mlv#$£«lU £ £ T^JI, 
*nglJL7t 0 £«bK**y-;WC5H8rL-Ctfg!IU glftcDD- 1 03cfe£,H31.36 
g (J»43.4%) ZWtZo 

[0 2 17] 

(4) D - 4 2 <D&m 
[0 2 1 8] 

[0 2 19] 
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#11 2003-082732 



^-v: 85/ 



Ut3 5] 
D-42 (D-gmW 




N+ 
(CH2) 3 S0 3 - 

[11) 



^^-NH-CH=CH-CH=N-^^ 



[12] 



CoH; 



2 n 5 N ,P 




N- 



CH=CH-CH=CH-N— CzH/' O 



[14] 



N + 

(CH^SOg 



COCH 3 



[13] 



S=< \=CH-CH=CH-CH= 

e h ' n I + 

2 5 D-42 (CH2) 3 S0 3 - HN(C 2 H 5 ) 3 




[0 2 2 0] 

4^1 [11] 2.81g ( 1 Ommol) , [12] 6.67g (3 Ommol) , 
lOg, ^50ml£3055-WSt«tL*:o liW^f^-Cf* v 

3 >U T~;Wfc [13] OTOp d p^#^ 0 

[13] OM^lC-f-^/^fcf [1 4] 2.00 g (1 Ommol) 
, h 'Jif^7< >3.0g (30mmol) , .x * / -;H00ml £flQx.T 1 PSWiSift Lfc 
o jft*il^, v V * *7A^n7F/77-f (KB8?#$ft : * n n a : * * 
y-;i/=2 0:1-10:1) t:«U £ Mc^< * j -;i/->f v^n e;V7 
^rr-;HCTS^ H B H -r^-i:tCJ; 0, g fiUOD- 4 2 <D^ n 2 . 5 5g (h-* 
;UJREp4L 3%) £#£ 0 

[0 2 2 1 ] 

(5) D - 5 6<7)£-j& 
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[0 2 2 2] ' . 



[0 2 2 3] 
[it 3 61 

D-56 CO^Rg^ 





NH-CH=CH-CH=CH-CH=N 
• HCI 

[16] 



H *Vf v* 

0=^ >=CH-CH=CH-CH=CH— d )=0 
H 3 C O D . 56 HO CH 3 

[0 2 2 4] 

/*)V\£y-frWtl 1 5]3.12g (20mmol) , [16]2.85g (lOmmol) , h 'J 
;WT ^ >4. 1 g (40mmol) £DMF30m 1 iZfeM U IfiCt 2 B#|BJ*# L/c g #ifi 
&£^T£i;*:*NI£ngiJU 7fcT?ffiitK *£*U glfttf>D- 5 6 Oi&&2. 99 

&£fltii(iNMRX^ MS*'** X^*f^-C?|iSLfCo 
[0 2 2 5] 

, F.M.HarmerlF, Heterocyclic Compounds— Cyan ine Dyes and Related Compoun 
ds, John&Wiley&Sons, New York, London, 1 9 6 4^flJ, D. M. Sturmer^, Het 
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